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71 «g ^-*H ^-Alofl t^s} ^ o^eflol ^S7> 

7fl^l€^. £ ^3 2)S.fe 5LH71- ^E)SH ol J7 -se^ aJJto} - 7 ] ^ 

^*l*Kr ^7fl^ nfls.^ ^71 °HS.S] #^#^1 ^-§-5^ HH 3 

nflj^ -i;^-* ^ ^oM 71^ <H = efli t£2=. =-# ^=.efl^ofl -g^M C-flolE-11- ^71 

*r *fl.5LE] ^Ajofl ^3*1 °H tl-cf. #71 oflojEi x^la-sl 

£ ^7} A-^ti. nflS.^ «4 A o V 7 l A^y nflH.E] 

^ (column) 4^ cf€- ^.-f (row) 7>^ ^ 5ft t-Vcf. # 7 | Eflu nfls^ 

*lH^o] ojc^A^ A^ti. { 2 }~{N } 71^, N+l 7fl5l cflolE^ ^«1 

N+l7fl^ cflolEi tils ^ N «1H^ #71 c-11o1e^ ^ls.sl ^£eflit M-B^JI, 
*1 ltilH^ ^71 -frjL ^JiL» M-Bl-ifl^ 3* ^^-S. £ ^lS-Sl H 

<H3H ^-i- 7M^ ^3 slS^r #3 ^JJl^ *r ^71 ^ ^ 7l<^ ^A] 

£ 2 
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^*r4 7l<y ofls.^ ^ o^eflol 7}*]^ Jt|ijL 

{Integrated circuit having memory cell array configuration capable of operating data 
reading and data writing simultaneously} 

£ l^r ^-Slsl IBt -g-^ ^<5Rr EH^^l}. 

£ 4r £ 3^ 340 311- ^^*f^ #3.-?- *VB<>14. 

£ 5tt £ 3^1 345<£3ll- ^^*>^ *VB°14. 

£ 6^ £ 32] 355^^11- -M ^ *>fe €5.4- ^>Bolcf. 

51 7£r ^o\] ^ ^3 °fl2.el M-H}^^ l-^-£olcf. 

£ 8£r >H«- °fl£.sl "jq- c-11 ol Ei ofls.^ l-^-o^ ^ (mapping)^: ii^Rr 
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*r<83fe ^ <H3H t 1 ^* 7>^lfe ^3 3S.°fl ^ 

<n> ^ti>^<y f-7l^ ^(synchronous RAM)^' #^ ^7ln>cf z)]o]b\ 7 1 <^ 

<12> ol^ c-flolE^ ^(double data rate RAM)£: °H^^- ^W^r HH^* 

^i^f-O.^ Z\]o)B\ 2«11 ^7} Aj^Cf. Zl^^m ^^r^^l °flS-3 #*lxr C-fl O] o| oj 

cflolEi^ ^aj 6 ] .^H ol^^lcf. ^-f- <y#^ 5LB(common 10)1- °l-§-*r 

<is> zle^M- nfls.^ 3-313 tfls^(bandwidth)°l f^^s)^*! , ^-sj^ <af^ 5LH(separate 
10)1- *>-8-*rfe >fl^*ol *fl2:S)ji &tf. ^r. 31 °1 3 ^ *1H€ ^ 

91^ ^4 #3 «-el€ £-3^ ^ #3 7>^1 t^issi #*l^ 

^. ^ 7 i vflofl s-^. rg^( r ead command)^ <H = 2fli(read address), 7} °J ^ 

(write command )2f 7l ^ <>| = sfli(write address) ^ 7]<y cflol^ (write data)-! S.-T- ^41 %h 

<14> ZLE-1M-, <3J#3 IBt 7Mb °flS-E| ^1 El-S. #^ lfl<*IM 

^ 33 (read command)^}- <>|.= efli(read address), 7]^ ^ (write command)^ 7j<y = 
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^(write address) ^7]°^ HH^ (write data)# *r4l* r fe- -g^^r -g-^o] s> 

M-^ iflofl ^*^l7l ^3H^ *}o} ^ s.^ ^ ^?o] ^Jj)^! *Vcf. 

<15> ^, C^olEi^ S.^ 7l oj # o,^ ^o]^ %^g|. 7 > s^o^ *V ^71 vflofl ^ ^ 

^£]c>|o> -M ^H^j- ^= Sr<?l^ Al#6fl Sl^flAi ^tb* ^ ^^17> 

<16> £ 1^ ^-E^ o]<§^ iEf 7}^^ ^^-i- ^*}^ Efol n Ji^tf. 

<i7> ol^efli^ $1 = s}^\o]2] ^rTflM- <^ ^ #^ efloj^AK latency)^ 

<18> s. i-g. ^-S^, #^ ^15l(CLK)^ tr ^7] vflofl^ 7}<£ ^cefl^(WADD)5r o^efl 

i(RADD)7> 5-if- <£ns\JL 9X^. ^lS(CLK)^ 4|*H>H ^^tt <>|S.sfl^(A0, A2, 

A4, A6 )7> ^c e fli(RADD)^ZL, #a} ^lJl(CLK)^ *>7j- cfl^o||^ ^ ^^fe ^^(Al, 

A3, A5, A7)7> 7l^ <>|E.efl>i(WADD)^cf. 

<19> RES^- WES^ AA ^ = Efl^(RADD)^- 7)^ ^^(WADD)* *I^Kr ^% 4d«l 41 

< 20 > <^.E. efli(RADD) AO^l £)*H ef*l (AWL0)7} eKUAWLOHl -§- 

cflolEl(Q0)7> #^^4. S^r <H<=efli(WADD) Alofl -§-#tsH B}*l(AWLlH 

<2i> ^tb Bl-^CAWLO)^ 71 <a ^S. 2}^](AWL1)°1 #3 4J3L 

(CLK)^ tr ^7] ifloJH ^Sj-sMo) evef. tt}-HM §^ A]Jrcq i- 7 jcq ^ojy} Jf- 7fl^ ^ 
^.^o]^ ^gj. Al7>^ ®o}z} ^ &?]}S\±r 
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<22> £ t^o] o}=-J7^>^ 71^^ S^fe #^ Ajjro} *V ^71 ^OJ ^ ^ 71^ ^ 

*M ^^^^-^^1 #S) Al^o] -,711- #7fl S>7l fl^ 5}5LS] tfl^-S] t>fl5LE| ^ 

<23> A 0 > 7 ) 7)^3 JZf^l- ^*>7l ^tb .g. ^ofl 14^. ^ 2)S.^ <g#^ -g-^SH 

SJU #3 ^l^l ^71 7l<y OlC5)|A^ <H£^i7} -S-AH1 <y^5l^ ^ SIS. 

°fl 5H°H. ^7^ Ai ti. nflSLS} M^-fr ^ ^«l*Hr ^7flSl u\)5L^\ #7l ^S. 

21 tfl-g-Sl^ CflolEi nflS^ ^ ^-71 71 ^ <H = 3l^ #71 <H = efli 

oil "S^M C-flolE^l- ^71 ^5.5} 1-^-1- g ^7] cflojEi ^IS-El ^#JL 7loj^7lM- 

efli: ^ cH^.efl^7> 3 -MS. ^S.a| -f-*H ^e^M <^^V 

^ ^-§- S.^ ^"71 C-flojEi nfl£El #7) S>t+^ A^ti nflis] ^4 * 
oj*J- A>ol^§ 7>^]cf. 

<25> ^-71 DflolEi DflS-S) ^7} ts\^\2] *\!L nflS^ ^-Oj^j. A>ol^ 

^-71 a^h. Dfls-El 1-^-4 cf€- ^ V5 J (column) ^4 cf€- S^-(row) ^« 7>^ ^ ^ ^ 
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^£5. EflZL nfl5L&) ^flcH-f-^ #71 C-flolE^ -^4^ ^^^^ 7 ] ^ £ o^ = efl 

<26> ^-7) BflzL nflSLS} ^cH-^-^ ^-71 Cfl o] z\ u\)s.?] ^ ^(column) ^ n}-€- S 

(row) ^» ^ ^^-5. ^-71 Eflu nflas) ^H^, ^"71 CllolEi nfl 

S-^ M-^l ^*fl ^#3°! fll o) E-| 7\ £-Sfl nflse] tfl-g-Sl^r ^olE^ol^l 

# m^i^ d]^lE^ uflS.^ <HS.£fl^ ^ #7] CflolE^ nfl2.El «-o)l ^ ol^ C-flo] 

Bi ^T^7l -frS. ^ *i#*Rr ^-^-2.5. tlrCf. 

<27> # 7 | EflZL ^)2.^ ^H-^-^ 2]- ^^efli^ A^y. nfl^E) l-^-o] { 2T{N } 7fl^, N+l 

7fls] cflolE] win* ^al^>^, ^"71 N+17B^| clHEi «1S N ^-71 c-flolE] ^12. E^ 

JELefli-I- ^Eftflji, mlB^r #7] -fi-s. ^iL# M-eHm ^SLsL *M=K 

<28> ^7} cflojEi nfl2E| #7] *\ Ji nfls.e| cfo] efle ^(direct mapping)^ 

^31* 7>^14. #7l c-11 o] Ei #Q z\]o]&\ #(SDR Single Data Rate) SEtt <>1# HH^-§: 
(DDR :Double Data Rate)5. <9 ^ 

<29> ^4 a. igj-Tgoj ol^ ^ t^c^ ^Ajofl o}*H ^ Hi ^ ^-g- 

§1 ol*fl^7l ^sflA^ ^-tg^ w>^t!: 4H<4* °lHsRr ^ ^ -SL^l 7l^fl^ tfl 

<30> o]§>, ^^-tb ^3^H ^"^sl wV^tr l^fl^, ^Hg-i- 

A oMl*l *r 2^<^1 ^l^m *°^tlr ^<a^ ^-^fll- ^El-^4. 

<3i> E 2u f SlS-1- M-El-ifl^ -l-Ij.5.olcK 
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<32> £ 2# , ^3 s]S(200)fe 4^7}]^ ^ w. nfls.^ (SMB1, SMB2 - SMB M) 

* AA t^I*^ DflSe) l-^-irCMBl, MB2, MB3, MB4) , v\]3.£\ £-^*(MBl, MB2, MB3, MB4)<H1 
tfl-g-S]^ cfl °] b\ nfl2.El l-^-l-CDMBl, DMB2, DMB3, DMB4) ^ efl^L nflS-ii) ^1<H^-(210)» ^1 
*V4. H 2^ ^3 5]S(200)^ <3#3 oi^L, aI^o} ^ ^7l^<?V 7l«a 

= efl^(WADD)^ ^ = efl>i(RADD)7l- <g ^cf. 

<33> nflse] l-^-l-CMBl, MB2, MB3, MB4)-£r *]3, ^-^tb 7>^J1 ^ZL, oflo]El oflS.^ 

#^-l:(DMBl, DMB2, DMB3, DMB4)i *\£- 7>^J1 &.2-.E.3., Ir^-lrCMBl, 

MB2, MB3, MB4)ir ¥ ^5-3 ^t(MB2)4 ^- «i*fl HHEi uflS-E] «-(DMB2)^g- ^^SLS. 

-MOT-. 

<34> 71 °J <HJ=efli(WADD) ^ ^^(RADD)^ ^ o^efl^sq- o]ELH}^3, 

<35> £ l^o] 7 )^. o±^^ 7l°J <H = efli(WADD) ^ c e ^(RADD)7|- ^-f , Hi 

o]E^ 7l«g -g-SM nj2.al Dflo|El nflJEEl "ofi zj-z}- upr<H^ ^A)ofl 

<36> ^, 7l<y ol^efl^cwADD)^ ^ = e11^(RADD)7|- ^-«J*H ^-aH sj-q-s) ^a. oflS-e] 
^Ml* 1:^, SMB2HH 7}<$ ^^-4 =■# ^s^o) ^ ^2-^ 1:^ 

(SMB2)<*IM c-flolEi2] =-# ^^-ol cflolE^ 7l<y ^« *flS.el M-CSMB2W 

34-9 



1020030023733 2003/11/20 
A ^ h. nfls.^ -g-^-(SMB2)°fl cfl-g-s]^ cflo}Ei Dfls.el -"-(DMB2HH ^cf. o] 

^7l7> #<H# ^ $14. 

<38> ol* #^-(SMB2)^ <^tV nflSLE) dlojEl nfl^El ^(DMB2) 

3] ^S-Sl ifiofl 33 ^-§-(direct mapping)^. SEth *lJ=L ^]2.^ cfl 

*M 7l<y ^^o] ^^-i i£>^ - &JLJE.SL, DllS-el 1- 

<39> EflZL DflS.E] «-(210)^=r uflS-El ^4 C-lH E^ ^S.E) ^-S. ^ ^ u. ^.oflA-j 7} 

°J ^4 5£fe" ^3°1 ^^W. Hfl^ Dfl£El ^H«-(210)^r 7) <8 ^JELefli 

(WADD) S^r ^^^(RADDHl -g-^}<*| ^] £ e1 1-^-1- (MB1, MB2, MB3, MB4) ^ 31 °1 &| 

DflS-E) l-^-i-CDMBl, DMB2, DMB3, DMB4H] ^^"^1 HH^-fr ^f^u} nfl2.E) ^IrCMBl, 

MB2, MB3, MB4) ^ cflole] nfls.^ l-^-*(DMBl, DMB2, DMB3, DMB4)S. cfl °1 E1 # 7l^^Vcf. 

<40> 7 ]o] <HJE31^(WADD)<4 ol^efl^(RADD)7> ^-<H^}<*| , *fl2.e] -i:^-(MB2)f^ ^r]-u|-S] 

€ ^-f , eflolE-l nilis] 1--IKDMB2H1 7}<$Q HMBl7} £-sfl 7) ^ ^ <>| °> ^ *>|S.e| M 

(SMB2)2] ^i7} C-flolEi DflS.El O^CEfl^^ EflZL oflS-E} ^^^-(210)^1 7^>^Cf. 
<41> ^, OH O) Ei Dfl^El 0]C51|A^ C-j] Ol Ei #^-(DMB2)ofl *\ o] ol^ C-flolE^7> 
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<42> n><^ Efln vKSLB) *fl<H JjL( 2 l())ofl Q]o]Z] v\)3-Z] o]ELZ])ii% 91^}^^. °d ^ 

cH^efli ^°fl*l ^ = ell^l- oi-g-^>c^ e^zl *fl5.e] ^H-sf (210H] *R>€ *\}3.z) 

<43> cf^- «1 7l<y = efl^(WADD)^ ^ = efl>i(RADD)7> a^s. -g-^^Ji, 5E^- v\ 

<g olcefl^(WADD)sf o|i= efl^(RADD)^-£ HH^i nflS.E| #4IKDMB2H1 ^} 7) 

°J *r«83<H°> « 3-f-7> ^cf. o] zj^, c-DojEi *flS.E] l-^-(DMB2)ofl ^ 7i<as]^ 

<44> o.SLtb cflolEiEt-^ ^H&l nflS.^ l-4=-(DMB2H ^ 7] <£ S\ <H Cfl E^ ^-#*}-<*j 

i£2] #^-(MB2)Sl cfl-§-5]^ Ai tL nflSEl "oil 7l <y ^F, 4^- ^ o^efl^OVADDH 
cfl-§-^ cflolEil- cflojE^ uflSEl "(DMB2H1 7l<y«flo> ^>7l ^^-ojcf. t-lHEi ^5-3 M 
(DMB2)°fl *1#3<H $1^ $)°}^7} -B-jLtb^ll- ^r^m -frS ^ ^JiSl Bflzz. ufls&l ^H^f 
(210 HI A-R^tK 

<45> atV 7l<y olH^>:(IADD) ^ e fl^(RADD)7|- cf^- zj-f, z}z^ 7l<?j ^ 

cH = El]i(WADD, RADD)°fl tfl-§-3^r 27fl2] A-^ti ufla.e] «-t<>j z}z}- v]^ sjcf. 

<46> ol^- o^j-c*} ( 2]S.(200)^ 7l<y =7^ 3xfli(nl£A])2f o^Efl^ 

5fl^(nl£Al)7> ^-^^ o_S -gr^SH°> ^-^^1, A 1 ^lS.^ l-^-#(SMBl, 

SMB2, SMB3 ~ SMB M)£- 7}<$ 0]^]]+ sfl^^. <H^1^ tq^^ sfl^ofl z^z| <gz| 

<47> cflolE^ $}o)b\ -§;(SDR: Single Data Rate) ^ <>1^ flH^ ^(DDR: Double 

Data Rate)S. <^ ^ ^ #^ -f-*}^ ^3 ffi^r #^3^. 
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<y <>|:=efl^ ^ <Hs.efl>i ^ sj-uJ-nV ^^.(310 

<so> Eflzi ^]o^ «.(3io)^ 7l<y o^c e^(wADD)^ ^ = efli(RADD)» ^41 tB}. 7} 

= efl^ ^ c^nelli?} -§-^^11- ^^VtJ-. (320^1) 
<5i> 7 }<$ e ^(WADD)M- ^^.efli(RADD)^ ^ a. ^15.^ 

^ ^iLt 7}^|2 7]<y ^ = efl>i(WADD)M- <H^3l^(RADD)7> ^^^^ ^ 

7l^ ^£LE^(WADD)M- o|c ^(RADD)^ ^ o^^eflil- ^ ^15-3 1- 

<52> 7l^j o]c El |^o) ^ o]n El ]A2]. ^ o]ELZ]} + 9] o]^]}+7\ 71^^ 

2=efl^<4 oi = efl^7> cflolB] nfl^e] o^^elli^ -^^^1* (330 ^}) 

<53> 7l^j c Efl>i(WADD)^ ^ o)c e1 |A^ s.^ = efl>i(RADD)^ °]^.z]} + 7} 

71^ ol^efli(WADD) ^ ^^-Sfl^(RADD)7}- -g-^t!- ^l-E.^ 

^olrf. ^is-Hg 7l<y ^^L} h~ ^ ^ ^M-^ ^ti nfls.^ ^*j£]Jl 

*1 ^lS-Sl ^r^-ofl^ ^^H 0 ) th}. 

<54> EflZL Dfl2.Sl ^^-^-(210)^ cflolEi DllfiE] <^ = 5fli» vfl-^afl *i %*}JL 9X^ . 3 

5.5-1 ^ = efli^ DflolEi oflael -|-^KDMB2H1 tU-g^^r v\]s_b) <>|^efli» M-E*V» 
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<55> 7 ]<Q cH-Befl^^l- <H^3l^ ^ ^VM-S- tflolEi oflS.e| ^^^^^ ^-<^> 

#7] z\)o]b\ v\)5L2) ^o\)^\ 7)<% ^-*b§- ^W^-.(340 <£?4l) 
<56> 340 i 41- ^*Vcf. 7]^ o]n e |A^ <HJE=efl^ ^ <H 

^ i5}^S. ^7) V]o]B\ v\)5L?) o]ELZ]}^Q <&SL^, #7] HH E^ ^£2] «ofl 

S]o] cf|°lB}7> -B-JL^II- ^^.(410 ^741) 

<57> 7l°g o] = efl^(WADD)^- <>1 = sfl>i(RADD) ^ ^i=- A o v 7l dH^I pfls.e} ^ = efl 

i<4 ^<^^i ^cf^ ^ nfla.^ #s.(MB2)^ ^-<atv Ir^HH 7l<a -^2^- 

$1 = ej-^l ^1 € *rfe cfloiE-l ^flS-e] 

(DMB2)-ir al-g^^K 

<58> ^-71 cflolE] DflSEl 7^>S|<>| ^ C-fl o] E^ 7> ^Jl*>*1 ^7} ^% °]^]] 

^ofl cfl-g-S]^ ^-71 *]* Ir^-oll^ ^^-i- ^^JI, ^"71 C-flolE^ nflS-E] l--^ 

*1 71^ -g-*J-8r ^tVtf.(440 ^741) 

<59> 7)<Q =■# -£*M ^3.^ W^IM ^£M°> * 

#^HH s.^ HSlJl cflojEi DflS.E| l-^-(DMB2)<Hl 01 °1 

t\7\ -frjLSW ^JlJELig- cflolE| nflS-E] "(DMB2H 7l<y ^r^*Vcf. 
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<eo> c-flojEi nfls. ^ l-^-(DMB2)oll HHe^} ^3-3: 7)<% 

3., #7l cflolE-1 *\)S.?) 7 }<£q z\]o}^6\] 3^ ^dlolH (update) ^1^.(450 

#31) ^2.2) ^MB^ EflZL ufl£El ^}o] ^-(210)oll *i ^^cf. 

<61> C-llolE^ nllHel "oil *\^S\o} <&±r dH^} -frjL^ O^Ell^oH t$ 

-§-^1^ #?1 °flS-Hl M-«1M ^*>aL, #71 DflolEi nllS.51 M-ofl ^ ^ 

<H 5d*r ^stb HMel* ^-#*}<*l ^-g-sl^ tifls-sl 7l<a^.(420 #31) 

<62> 71 «a nflaE^ -gr^H ^ £} o) ^ ^ o_ sl^ ^^o] 

■f A d 7 ^S ^^.els, cH = 2fli(RADD)^ cfl-g-s)^ H|££] «(MB2)^ a^u nfls.^ £ 

<63> cflolE) DflS.E| l-^-(DMB2)oll 7"1#^ CflolEl7} -frjH^ 3) o] B\ o] B.S. ^ , *\}o}&\ nfls.^ 

#-l=-(DMB2Hl 7-1 ^-sl ol 01^ -frjL*> cllolE^ , HH^i* nil 2. E] cfl 

<64> ZLElJl, 31 ol El nll2. El -"-(DMB2H *flS£ 7l<^ ^1 °1 

S.E1 l»s-(DMB2W 7l<g^ cIMe-H ^rtb ^iL» ^ cflo] e (update) *l^t}. (430 #31) ^J£^ 
^MH^ ^ EflZL nil 2 El 7lH-SjL(210Hl>H ^r*S^cf. 

<65> o]4 ^ cflolEisl 71 «3 ^^-4 =-# &a}o\} tflael 

CflolE^ nflS.51 l-^-(DMB2)oll^ 7l«y ^4 S-^ 0.5. ^5j 5 )n S 7 ) OJ cqc ^ 

olij- ^2. 5}-°]^ S-aHI oloflol^ 3g ^ «lcf . 

<66> 4^ 7 )<£ ^^E}o]4 o^c^oio] ^>^O.S. ^1 oil Oil- %°-3 ol^H #3 ^IJl 

ol ^7l# #ol^dl ^t.Vol ^71^ §-7111- «il- ^ ol^ ^olcf. 
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<67> ^-71 330 #3HH s&7) 7}<Q <>|t= efli ^ J$ 7 ] S-^ <Hj= E fl^ 7 } #7] cfl o] Ej nflS.^ 

tiflS. si ^csflisq- <a^lsl^l, ^-71 7l<g ojEefli ^ ^ =-# <>ie^a S.^7> ^-71 t-floi 

Ei nflJE-Bl ^c Efl ^^. ^^£1^11- &r£z>}ol 7]<& ^ * ^-fr ^tb^.(345 #31) 

<68> 345 #31!- £ 51- § 3 -*7l 7l<y <Hi=efli ^ #7l <^J= 

Ell^ % *>M-7> ^-71 CllolEl nflS-iM d]B.^A clMs] cflS.^ <H = ^i^ ^ 

*13 <H*=efl^ofl cfl-§-Sl^ ^"71 C-flolE^ uflS.El "-olH ^^uL, ^71 C-flolE-l nflS-B} 

*r«8 ^4.(510 #31) 

<69> s > s.^ o^^.Ell>i(RADD)7> dlolE] v\}5-?) o]^z]}^9\ <£x\s\jL, 7)<$ °] E. efl ^i(WADD)7> 

cllolEi nfls.sl ol^efl^^. <a^l£l^l ^ ( c-IHeI ^2.^) "(DMB2HH ^r^ 

<70> tiVnfl^., 7l«y <H-ELelli(WADD)7} clM^ nfls.^ <H = <H*lS]jl, =-# °i = 

(RADD)7> c-flolEl oflS-E) c^^. ell ^sl- ^13*1 # , HH^I "115.3 #-if(DMB2)<HH 7]<Q * 
AS- ^*8*}JL, "flS-el "(MB2HH =-# ^-*}-g- ^^tb^. 

<71> <$7) 7l<g ^JEefli ^ #7l ^# ^^efl^7> £^ ^"71 cflolEl D112.E1 Ol^Efl^Sl- <^*1 

5l#, #71 C-flolEi DflS-El «<>1H =-# ^^*>J1 ( ^7l ^ti. nfls.^ 7]<$ 

^^S*H, ^71 aIjeL oJlae) ^-s.611 7l<3€ HHeHI ^rtV ^it (update) *1 

?l£h(520 #31) 
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71 2^- cflolEi nflis) "(DMB2HH ^s^o> ^j-cf^ ^-i- ^n)^. 
<73> ZIS^M-, ^25] 7^ -^3-0] ^Ajofl ^Sg ^ 

^ ^ *^tb °l-fKS- #7>^^. c-flolEi "-(DMB2HH ^^o] 

<74> ^-2fl tifl ol E] Dll £ E| "(DMB2H1 7l<as|olo> ^ $}o]&\ 7 \ *UL fflS-ii) Ir^Hl 

cflo]El Bflisl #-l=-(DMB2Hl T^SH 5^ cflojEiTr -8-3l*>*1 dH^P}- 

^cf. 4^ ole^ ^iL» Efl^- **l)23| *lH-f(210Hl ^HHH 
<75> Tfl 320 ^HH, ^7l 7l<y ^H.efliSl <#sf\ o]£e|A2|. a o v 7 ] s.^ o^e^a} ^ 

^efl>i7> -g-^^l #7l 71SJ <H^Elli2f ^-71 ^£5fli7l #7l C-fl o] E^ nflSE] 

oi^efl^sq- «i*l£|fe-*HS- ^^<4.(350 #X1) 

<76> ^71 71 «g <H = efli ^ Aj-71 <>l£5||i f *}l47> #7l C-fl 0} E^ nflSE} ^c e fl^Sf 

«g * 1s q ^- 7 i 7i<y o]c eil>i ^ ^-71 ^k^t o]s.^ 2.^- 7 > #7l c-flolE-l *fls. e| ^c e1 ]^ 
<77> 355 #7H» 2 6-g- t2S}^ # d) ^^Vt}. #7] 7l <^ ^JElefl^ ^ #7l 

elli ^i=. ^>M-7> -*7l CflolEl DflS-E) O^E^S^ <5j £) £ , #7l HH E} nflSLBl <HS.^ 
Si- <^^m ^^-efl^l cfl-§-5l^ ^-i- #7] dlolEi DflSEl ^*}-JL, -^-71 cflolEl 

^l2Hl o1 = ell^sf <&Z\£\7] ^ oi = e^sf <^^sl^ ^^-i- ^7) all 2^ Ir^l^ ^ 

^*Vcf.(610 ^711) 
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<78> ^, ^ o]^. e fl>i(RADD)7> c-flojE-l nfl2.e] ^ ^ ^sq^i, 7 }<£ cH^5ll^(WADD)7> 

c-flojEl d(|ie.e] oj^ell^ ^^l^l^l uflS-S] DMB2 Hi a} ^3"§; 

<79> tiVcflS., 7l<^ c e ^(WADD)7> *\}o)z] nflSLSl ^^SjJl, <H£.e|]i 

(RADD)7> cflo]B] ofls.^ o^ell^ <y*15)*l S^^, HHEi nfls.^ -M-(DMB2)<HM 7 ]<$ ^ 

<80> 7}<£ o]^)^ ^ Aj- 7 j ^%: 0\^\±.7\ 3.^- #7] C-)H <H = ell^Sf <^^1 

3^, A oM C-flojEi ufl2.E| ir^HH SL^ ^^Jl, ^"71 A^y nflJJLSl M-ofl^ 7 1 <?] 

#71 ^lS.^ ^°fl 7l<y^l HHe^I ^cflolH( update) a] 

^1 ^.(620 #711) 

S.^ ^.^-o] S.^- CflojE^ Dfl^El #^-(DMB2)^Ai ^SjSl^O]: ^-t}^ ^-g- 2) D| . 
<82> ZLe^, o]^^- -g^^ ^ja *fl5LE) M-*1M 7l<y =-# ^« 

^ 34 ojo.^ «. 7 }.^}t]-. c-lHEi Dfl£El #^(DMB2)^lAi =•# 

^ =>-^3- °HS.£l l-^-(MB2)^ cfl-§-£^ A^ja uflSLE] 7}<y ^^W. 

<83> £gfl c-flolEi DflSEl "(DMB2H 7]<y£l^o> Q t\}o}B\ 7 } A^ti. v\)5_?) ^o\) 7}<£Q 

%o]E-sL, Z\]o)El v\)3_Z] l-^-(DMB2)ofl ^fl 5>lfe- ^He^ -B-Jl^1 ^ C-DojE-17]- 

^cf. 4eH Efln ^^-^-(210)^1 ^dHB Ai^icf. 

<84> *fl 350 ^THH ^4, ^71 7)<Q Ol^Efli ^ a q V 7 ] S-^ ^JELEfl^ 7} 5-lf- ^7) 

t1\o]B) i£E] C^^efl^Sl- <^^£l^l ^O.^, ^-71 A}B«<3 nflS-El ^ ^ ^ 7]<$ <H = ^1^ 
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^*Jt}-4.(360 #m 

<85> ol 3 -f^ 7 ] 01 c efli(WADD) ^ <H;E.2fl^(RADD)7} a^ = a-]*, ^s] « 

# oi^ ^-folcf. a^jl A^y. ^5.5} Ir^-o] o_jelsL A^ta. nfls. 

<86> *q 310 #31^, ^-71 7]<a ^_E.efli ^ #71 ^JELefli ^ *>q-^ ^^sl^ 

#7] 7l<y <H = ^ #7) <H = efl^ ^ *l-M-7> #71 tH)o]b) ^£2] <H^1 

^ *1» (365 #31) 

<87> oj^Sl AV 7 j 7 jol Ol = Bll>i J£^- #7l ^ = e ^ 7 }. Cfl o] E-] ^2.^ ^ ^efl^^- 

^^1^1^, #71 t-flolEi nfl 2. El ^H-efl^Sl- ^ £ 7 1 <g O^Ell^ ^ olE^Aoll cfl-g-s) 

XT #7l CllolE| ^S.E) #^HM ^^tVcl-.(370 #7fl) 

<88> ol ^-f ^ ^IJl^I *V ^7l 7l°j ol = ^^(WADD) ^ <HHell^(RADD) ^ 

ol- S>M-#ol oj^Sl^ ^olcf. oltrfl^ oj^^- olJE.ell>i7} ^ ol E-) ^2.51 <H J= Ell i<4 Oj*l 
51 ^ cflolE-1 nflSE) #SHM cfl-§-£l^ ^^^>J1 ( CflolE-1 ^SEl ^ = 3]^ <|J *1 *1 

&JL# A^ti DfliEl 1-^-oflAi tfl-§-£l^r ^r^W. 
<89> & ( 7l<y ol = ell>i(WADD)#ol °J^slJl, 7l°j <>l = Elli(WADD)7> elM^ ufliEl 

oi^efl^s-l- oj^^nl-^ t-flolEl nllSEl -"(DMB2H1 7}°} 
oo> #tHs., <H-!= elli(RADD)#<>l °J^slJl, ^%■ <H^5ll^(RADD)7> HHEi nfl 

2Sl ol = e^sl- <H*l£i}# cflolE-1 D112E1 l-^-(DMB2)oflAi =.# ^^W. 
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<91> <y§^ a o V 7 ) 7 |«y o| = e ^ #7l 511^7]- #7l C-flojE^ nfl£.E) ^ c^j^^ 

^eflicHl cfl-g-s)^- ^j-71 A^y. Dfliel ^^*Vcf. (375^-711) 

<93> £ 7-& ^ ^3 5)5. Si v\)3_B] M^X-Htt ^ £0] . 

<94> £ 7^: £ 25] "SolH EflZL *flS-E| ^H^f (210)1- «-;&o)t}. ^, £ 7^ 

^lae) 1-^-1- (MAT A, MAT B, MAT C, MAT D)^ £. 2^ nfl£.5] #^-l:(MBl, MB2, MB3, MB4H1 

<95> nflasl 1:^-1- (MAT A, MAT B, MAT C, MAT D)£r ^ (specification)^ ^sfl^l 

nf.(£ 2£) ^1 2 lr^-(MB2) 

He^oioi ^ ^ ojt].. 

<97> 7 fl oj^-oj cqc e)-0]ol -g-AH ^^Z\7]^ 7fl o^o] ^HB^l ^-A] ofl 
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<98> if 7 fl o]A o Vo| eqt= ej-olo] -g-AHl %^S)-£]71M. £E^r ^ 7 fl WlHB^l 

<99> ^ 7fl <q c e}.olol %-X\6\] $k^$m7]^\- ^ 7fl °1 ^ ^H^ol 

AH1 ^ 5f£l ^r7l ^12-5-1 44*"£- HlHB^o]^- ^-fr*Vfe ^2^ 

<100> ^jd nfl^E) 44^: 4^71121 104 ^^^4. ^ ^ 32]^ 10^1 7fl^7V 

367flolJL *\* nflSlE) 44°1 97 flo} l/QM . ^-tilt!:^ £ 7^Ai ^ &^ 0 1 A}* ^ 

2 si 4443 a<yoi 47ii 7> ^^1-4. ^el 44*3 sl°J4 s^av mat Qjl -¥- = 71 

<ioi> S. 7^1^i *>M-3 MAT^ 4^3 a-^ ^jee} 4444 ^1^. MAT^fl *| #3 

3fe 103 7fl^ 9711 olcf. ^q-o] MAT71- ^-al^ 4^7U3 ^ti ofls.^ f^t^ 971] 3 I0°11 

<102> MAT^Cf *>q-Bl C-flolE^ nflS.^ 1-S-ol cH-g-^Cf. C-llolEi ^£2] 443 ^}°1^T± 

^Ufo) A^ti. DllS.^ T-Vol^Sf 4^4. I" 0 !, *>M-^ MAT7> ^ ti. nflS.^ 44 16 

7fl# ^Wltb^ DflS-El 443 A>ol^ *}^o\ MAT3 A}o|^3 1/16 ol ^Cf. 

<103> £73 ^ -^ofl 4 7ll MAT7> ^-*flSM 4711 ^ C-lHEi v\)3.2] 44°1 #7-fl*}jEL3. Cfl o] 

Ei nfl s. E] 44 si Afoi^^ ^ 5)^.011 ^7fls>^ nflael 44(47113 MAT4 ^3-.)3 a>oi^ 
si 1/16^1 €4. 

34-20 



1020030023733 2003/11/20 
<104> cflolEi u\)5L£\ 1-S.ol A\w Bl|le] Afol^ ol sr>u}-^ 

SSj *«HH 7l<a*^-3l. *^ol tflHlSM fl«-o]t|.. 

<105> ££*V CllolE-1 DflS-Sl 1-S-ol ti. nflS-e] ^-<H*V Afo]^ 7>^0_5-*| Efl 

12 nlliBl TlHy-ofl^Sl tilJH -f^^ vflJiL -g^ofl cflt!: ^°1 BHVs^l ^ ol^ ^o] 

<ioe> s. 8£ A^ti Dfls.^ «4 c-flolB] ufls^ «2} ^ (mapping)* €^*Hr S^l^. 

<107> uflolEl nfl £ #S.ol Sj-M-^I AiM. ^£2] #^"4 ^tft ^r°l^» £^4^ 4 

A^ti. Dflasl cf^- (column) ^4 4^ S-T(row) ^# 7>^ ^ &4. 

<ios> d\]M. s.o]*\ A^y. nflS-El l-s-ol 327fl2l ^(column)^ 51271)21 S--f(row) 3? 97fl£} 10 

31 ^OltVcl-Jl 7M^. o] nfl, ^21 v\]5L?] ^o\) £ ^ ^4 7 fl^ 

32x512x9=147,456 7fl7>^4. «1H2KH 5127fl2l >g(cell)°l ^3^*1 'g 

(access time)°l ^7}£)-b ^7} £>c}-. 
<i09> 44*1, tflolEi oflael ^ <H efl c>l joq a7 ] 7 ]. H ^ o^ i£Si 5127ll2| S,^- 

(row)# 6471121 (row)S. £3*Kn. 4 « "flS.^ 1~^4 olEEfliSf HHeI nfls.sl #-^4 

cHJB efl^l- ^ ^ = efli "^(direct address mapping)* °l-g-*M cfl-g-Al^j $)o}&\ 

oflSEl "21 Al ^(access time)* M ^ 5^4. 

<no> A^ti. oils. El l-^-l-* ^wl^ nflse] «-#(MAT A, MAT B, MAT C, MAT D)£r 

3. Afol^o) ^7(14 7>S AflS. «1* -§-21 £-all=L -fi ^-E- Al^V(access time) 3J=# 
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nV^- <j\nft*\ °J^-sL A^y Dfls.&| Ir^-s] (column) ^ S.-f(row)^« £^>7l o] 

<lll> neii4 cflolE| nfl^E) ^-f^ 5) S,6\] a] x}x)f>}}=: *33 0 1 *M nfl^-ofl 

^ >i ^ a] ^(access time)* ^ 91 S.^ o]s.i]}^ 7]) ^ (mapping H 7>^>4. 

<H2> £ 8°\}*\, nflJEE) #^-^r 5127^ S--f(row)^ 327fl^| ^(column)-!: ^1^-5.5. 

97fl£] s.^- ol^efli( 5 i2 = { 2}~{9 } o1jel3..)<^ 57 flo] ^ ^31^(32 = { 2}~{5 } <>1 
°S..)# ^1 

<iis> tiHEi *fl2.E| 7fl 87fl<i| ^ 1:^0.3 ^^^I^a^ S.^ ojHe|^2] 

^7} 67fl(64 - { 2T{ 6} o1h.S..)7> 37fl^ s.^- o^cefl^^ 87fl^ ^ 

<114> o)7$£- *V7>^1 ^H^, oje^tb «o v ^^-S *m W^-fr ^l^Hr MAT^l ^-^9\ 

Cllo]Ei nflSLE) «ofl ^^.^V ^ A}^ O}-^ C^*}. ^ ^ o] A>-§-^ ^ ojtf. 

<115> EflZL DflSe) ^H-^ CHI O] E| -i-^-ofl T^fl Cfl o] E-] 7> £-2fl ^ ^ 

#^-^1 ^ 7 fl 7-j o] t-flolE-1 -B-JL^I* ##*>7l -fj-JL 7-1 

<116> ZLE^S. BflZL nflS-El *lH^7l- ^H^Hr <>|£5lli2l ^1 °1 ^lS.^ D >^> 

7}x}3_ X]* ^(sub-block)ol 3^, «HH 7] ^ (byte-wr i te)4 IOtS. ^-3. 

7l<y<5Hr 71^-oj ^^j 5)3. 2] ^-f °Htt S^TT ^>M-^ EflZL oflSE] *lM-«n> ^t,]^ 
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<iit> ZL&I14 w>o]e 7l<y (byte-write) 7)^0] 01-, ^-fofl^, w r °l H. (byte)^ 5. HH^ fflS. 

e) -i-s-o] uH-g-o] Tg-^^j 7 ] nfl^ofl ^3 35.^- tif°lB(byte)*tS Efln 7^H^-» 

<118> EflZL oil £ si *flo|«-^ cfloiE-| DflS-ej #^-1- cla^S^l <H = eili -§^*v 4, 

(column) ^4 S^(row) ^» 7>^ ^ ^cf. 
<ii9> ^, Eflu uflae] ^H-^-S ^1 ^(access time)°l <Hlfe HM^i 

^3.2} #^-4 v}&7}x}5L 7fl (mapping)* ^ ^ 
<120> Cj-nV, 7fl ^^S] ^-f ^S^l^r ^-8: ^S.^ 7j ^ A^ti. ufls.^ 

^M-o] o1n &1 |Aoll tfl-g-sRr CllolE^7> 10 n°]B\<£ H>^«fl EflZL uflS.E| E] oflS. 

El ^^ell^cHl tfl-g-sl^ ol^efl^ c-llol.E^ -S-J: ^^oll cfl-§-£l^ -friL ^F-wlW 

<121> EflZL B11S.E] 7lH«-^ 4 o]£Lell^:^ A^Ji DflJEE] -g^o] { 2}~{N } 7fl^, N+l 7fl^ 

eflo]3 «1 HI- T^M, ^-71 N+171121 c-11 o] E^ t)]H ^ N «1Bt7 cllolEi nfls.^ olHeflif M- 

El-tflji, u}^^l lwlH^ ^-71 -ff Jl ^jiLt M-^\flcf. 

<122> ofl^. ^o] , i7flo) MAT7> 327fl£] Aija ufls.el ^-ul tr^^(N=5 ^ Eflu nfla. 

E) ^H-^-Sl 4 o]cell^^ 67B^ C-fl ol Ei ta]E^ ^ti^H , ZL ^ ^ o] E^ nflS-E} c^cefl^l- 

^E^l^ <HH.elli cfl ol E| 7V 5711 olJl -fj-jL 7^f v+El-tfl^ -frjL «lH7> I7fl7>^cf. 

<123> ol^-^A^Sl- ^-O] ^Ho^ a}*} ^Al^ 7 > 7flAlS]^Cf. 7l A^ M.^^ -%-<>]^o] 
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^'g^Hl ^» *}&*}7) fl«H o>u|cl-. 7l# 

-S-^ 7>^1 olS.«Ei t}*^ ^ ^ ^A]^7V 7^^^ 

3* ol*ti^ 3°H}. ttl-^i, £ ^l^tb iLJL^^ 71 

*V ^71 -g-ol ^ ^ 7l<?J ^Hl JUL*] #3 ^3LS] ^7l» #711 
1> ^ 5£^r 
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[^T 1 * 1] 

#71 v\)3.z) cfl-g-sj^r c-lHEi nflSLsJ lr^-# ; * 

#71 71 <y <HH^li SE^b #71 =-# c^ceil^i -g-^H cflolEl* #71 nfls.^ 

£ #7l C-flolEi nll£Sl Wl-S. 7l<a^M- EflZL *flS.e) ^H^* ^l^aL, 

#71 ^ tJ. DflS.^ l-^^r, 

#71 71 «g ^neflA g s.^ o]b.z])+7} 3 -MS. 

M°l 3^=1*1 ofilf}H ^ o. ^ ^3 

[3^8" 2] 

1%H1 £M^, #71 nflasl 

^He^l* ^-B-*>^ nflS.El >i#°} ^olTiM- 3L±r ^)^ 0 d^ 
nflS.^ ^#21 ^^-o] ^ o. ^lo^ 

[^T 1 * 3] 

*fl 1%H1 ^O^A-l, #71 Ajtt uflSEl 

•S-Alofl ^ 7fl °1#3 £|H.hK}°1 ^ - ^7^i4 f^H ^ 711 °l#£l 

% ^ ^ ^ ^%slsL *}±r 33 sis. 
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[3^* 4] 

*fl lM Sl^H, A o V 7l Z\)o]B\ Dfl£S] "bgr, 

^-71 S^S] *H^«- ^ ^ 

*H i%H] 5a°H, ciioie-i ufla.^ M-^, 

€■ (column) ^ *W S.-f(row) ^» 7>^ ^ 3^§- *}^r ^3 

6] 

i» 7>*l*r 3* ^H)-^ *}^r SIS. 
[^T 1 * 7] 

^-7] c-flolEi nfl 2. E| 1-^-4 cf-E- (column) ^4 3.-f(row) 7>^ ^ 

3# ^-^^-S. ^ ^^ 
[^t 1 * 8] 

*H l*oHl 5a«H^, A oM Efl^l nflSBl ^H^tt, ^"7] cflojEi ^SLE] ^ z\*£s\ 

<H efloiE]7l- £efl ^rg pflS-el tfl-§-s)^ oj^l* M-EHlfe ^3. 
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Si °]EL$}^ * ^7) *\)o]B\ nfl2.E) g^dfl ^ *1#5]<H C-flo]^ -^Jl^1# 

W -B-J: 3iL# *1#*Hr ^-i- *}^=r sis., 

[^^j- 9] 

*ll 8*eM 5a<H>M, #7l Eflu ^lae] *)H-^ ^ ^c efli ^ > 

Dflas] «ol { 2 r{N } 7fl^, N+l 7flsl cflo]Bl tilH* ^«1*H, 

#7l N+I7fl^ C-flolE] HIE ^ N HIStt #7l C-flolE^ nflS.^ ^JEL^l- l^^JL, uj-^ 
*1 1H1H^ #71 -fi-JL ^ M-El-lfl^ ?A^r ^33 5lS. 

[^T 1 * 10] 

^ 1%H1 5fl°H, #71 ffl °1 ^ ^iS-el #7l >H« xfls-al "si- cM^e igjg 

(direct mapping)^ 7}^b ^-3-2.3. ^ ^3 3\S.. 

l%^*9r 111 

*fl 1%H1 floH, #71 c-flolE^, 

cflolE-1 -§-(SDR :Single Data Rate) 3^ <>1# ^1^1 B-^(DDR double Data Rate)S 

I£^r #^sl^ ^-fr ^HJ-OS *>^r 33 415.. 
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[£ 51 



( 330 ) 



345 



#7\ != <H = E||~ g o\L\7\ q|0|B| Dfl22| 

cfl^£|b dlo|Ei niissl M^oflAi 



« ^t> H S^, D|1S2| M^Oi|Ai 

7|£J ^93^ £M Ai^ DflS2| «^Of 



-510 



-520 



[51 61 



( 350 ) 



355 



D|H5| <M = a||^lS|- ^a|£J« i gJAia oiHBll^ofl 

pg£lb qo|Ei Di|HE| M^oflAi 

A/7| AiH DflS5| M^OllAi ^SttC|- 



^a|^I2, q|o|ei d||ss| M^oflAi 

^ 6 o»S|2, A)- D||Sa| H^OOAI 7|gJ 

A) J- Dfl°5| M^O\\ 7|£j£| q|0|E|Oj| 

2V SMI flq|o|= A|t!p 



-510 



-620 
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